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Abstract
The prevalence and severity of medical disputes in China have attracted the attention of society and academia, and how 
to alleviate medical disputes has become a major concern. Following the implementation of a series of policies, the private 
sector in China’s hospital market has expanded rapidly over the past decade. It remains unknown whether the market mix 
of hospital ownership could alleviate medical disputes, this study aims to bridge the gap. Data are collected from all hospitals 
(2171) in Sichuan province, China, from 2012 to 2015. Using a negative binomial hurdle model, the results show that for 
hospitals with disputes, the private hospital market share has an inverted U-shaped relationship with the number of disputes. 
However, no significant relationship is found between the private hospital market share and the probability of dispute 
occurrence. For hospitals with disputes, competition plays a protective role in the effect of the private hospital market share 
on the number of disputes, hindering the increase in the number of disputes and facilitating a more rapid drop. However, 
medical quality is found to play an insignificant role in that effect. The findings also support encouraging new private hospitals 
in China rather than privatizing existing public hospitals.
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What do we already know about this topic?
How to control the increasing number of medical disputes is a critical challenge for the management of the healthcare delivery system in 
China. One main policy put forward to address this was encouraging the development of private hospitals to enhance delivery capacity 
and fuel competition in the healthcare market in the new round of China’s health reform since 2009.

How does your research contribute to the field?
Our study provides empirical evidence for the context of China, which is one of the largest developing countries globally.

What are your research’s implications toward theory, practice, or policy?
The findings support that increasing the private sector in the healthcare market would alleviate medical disputes through the competition 
mechanism.

The Evolution of the Hospital Market in China - Original Research

Introduction

This study employs the geopolitical boundaries approach and 
the private hospital market share to respectively define the 
hospital market and measure the market mix of hospital own-
ership. Accordingly, this study applies a negative binomial 
hurdle model to all hospitals in Sichuan province, China, 
from 2012 to 2015, to explore the relationship between the 
market mix of hospital ownership and medical disputes.

Medical disputes in China have surged over the past 
decade, and their occurrence has remained high in recent 
years. According to a survey in Guangzhou, the largest city 
in south China, the annual growth rate of medical disputes in 
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dentistry reached 19.6%, and their number doubled between 
2008 and 2012.1 The statistics from China’s National Health 
Commission show that, in 2013 alone, there were about 
70 000 medical disputes across the country.2 Despite a 20.1% 
drop in the number of annual medical disputes from 2013 to 
2018,3 China still has tens of thousands of medical disputes 
each year. The growing tense atmosphere between physi-
cians and patients has led to verbal abuse, threats, and even 
violence.4-6 Although data from China’s National Health 
Commission show that 9831 “major disturbances” involving 
physical violence in health institutions were reported in 
2006, this figure almost doubled to 17 243 by 2010.7,8 On 
average, each hospital in China handles 27 cases of violence 
against physicians per year.9 The prevalence and severity of 
medical disputes in China have attracted the attention of both 
society and academia, and how to ease the physician-patient 
relationship to alleviate medical disputes has become a major 
concern.

Causes of medical disputes are diverse and numerous, and 
include patients’ high economic burdens, less-than-expected 
quality of medical care, lack of physician-patient communi-
cation, and poor internal hospital management.1,7,10 However, 
patient dissatisfaction with the services provided by physi-
cians and hospitals remains the root cause of most medical 
disputes. Therefore, an effective means of alleviating medi-
cal disputes is to prompt suppliers to provide more satisfac-
tory services to patients, which calls for reform of the entire 
health services delivery system.

A new round of national health reforms was launched by 
the Chinese government in 2009.11 One of the main policies 
is promoting the development of the private sector in the 
hospital market by relaxing the entry and business barriers 
for private hospitals.12 Private hospitals are encouraged to 
provide not only more diversified (high-end) services but 
also basic medical services.13 As a beneficial addition to hos-
pital market entities, the introduction of private hospitals 
would also intensify hospital competition,14-16 leading to an 
increase in the capacity and efficiency of the whole health-
care delivery system.

Following implementation of a series of policies, the pri-
vate sector in China’s healthcare delivery system has expanded 
rapidly over the past decade. According to the Health Statistical 
Yearbook of China, private hospitals have outnumbered public 
hospitals since 2015, accounting for 60.4% of all hospitals in 
2017. Furthermore, the proportion of private hospital beds 
doubled from 10.5% in 2009 to 24.3% in 2017.17,18

Considering the introduction of private hospitals followed 
by the change in the structure of the entire healthcare deliv-
ery system, this study is concerned about whether develop-
ment of private hospitals could ease the physician-patient 
relationship and facilitate a decrease in the number of medi-
cal disputes. Related studies provide limited evidence on 
how the market mix of hospital ownership affects medical 
disputes. Pan et al19 utilized survey data to explore the deter-
minants of patient dissatisfaction; they identify the market 

share of private hospitals as one determinant and find that it 
has a negative association with patient satisfaction. Yang and 
Pan20 did not directly study the market share of private hos-
pitals, but analyzed the relationship between hospital compe-
tition and the probability of medical dispute occurrence, 
finding an inverted U-shaped relationship between them. 
Employing qualitative research called the root cause analy-
sis, Yu et al21 found that the lack of hospital competition can 
give rise to an increase in medical disputes.

To supply additional evidence, this study utilizes the rich 
variation in private hospital market share, brought about by 
different levels of private hospital development across time 
and regions, to distinguish the effect of the market mix of 
hospital ownership on medical disputes, and provide impor-
tant policy implications for ongoing discussions on the 
reform of the market mix of hospital ownership.

The remainder of this paper is organized as follows. 
Background briefly describes the hospital ownership, level, 
and reimbursement mechanism in China. The Data and 
methods section describes the hypothesis, data, variables, 
and analysis method. The Results section presents the empir-
ical results and robustness tests. Discussion presents a dis-
cussion of the results, and Conclusion concludes the paper.

Background

In general, hospitals in China can be divided into public and 
private hospitals according to their ownership.22 All public 
hospitals are non-profit, while private hospitals consist of 
both non-profit and for-profit hospitals. Non-profit hospitals 
are tax-exempted and characterized by the “non-distribution 
constraint” which requires them to use their surplus revenue 
to further their mission (improve quality of care and popu-
lation health) rather than to distribute the surplus to the orga-
nization’s shareholders or individuals as profit.23 Public 
hospitals are designed to provide basic medical services to 
people at affordable prices.24 All public hospitals are con-
tracted with social basic health insurance programs and 
subject to the government’s price regulation. Unlike public 
hospitals, private hospitals, both for-profit and non-profit, 
can set their own prices. However, a critical prerequisite for 
private hospitals to apply to become contracted with social 
basic health insurance programs is that their service prices 
cannot be higher than the government-regulated prices (i.e., 
the same as public hospitals)—this means that private hospi-
tals must accept the government’s price regulation. Once a 
private hospital is contracted with social basic health insur-
ance, the reimbursement policy of such insurance for patients 
seeking treatment in that hospital is the same as that in public 
hospitals.

China regulates hospitals based on different levels and 
grades. In practice, they are classified into three levels (pri-
mary, secondary, and tertiary) and three grades (A, B, and C) 
for each level.25 Hospitals at different levels play different 
roles in the delivery system. The primary hospitals mainly 
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provide treatments for common diseases and rehabilitative 
services. Secondary hospitals are regional hospitals that 
receive referrals from primary hospitals. Tertiary hospitals 
are always medical centers in the region, providing treat-
ments for patients with critical and severe conditions.26

A key criterion for hospital classification is the hospital bed 
number. Primary hospitals have fewer than 100 beds, second-
ary 100 to 500, and tertiary more than 500. All hospitals, no 
matter what type of ownership, follow the same classification. 
In general, the higher the level of the hospital, the higher the 
ceiling of government-regulated prices (if the prices of hospi-
tal services are regulated by the government). In terms of the 
reimbursement policy of social basic health insurance, the 
reimbursement ratios of different level hospitals are diverse, 
and the ratios of higher-level hospitals are generally lower.

Data and Methods

Hypothesis

Based on the private sector’s controversial role in the health-
care delivery system, we hypothesize that the market mix of 
hospital ownership has a mixed effect on the number of med-
ical disputes. Two possible mechanisms are proposed to 
summarize the effect’s path.

The first is the competitive mechanism. The market mix of 
hospital ownership could decrease the number of medical dis-
putes through hospital competition. New private hospitals 
would enrich patient choice and consequently intensify hos-
pital competition.14-16 Private hospitals, most of which are 
profit maximizers,27 might be more cost-conscious and more 
efficient than those in the public sector.28 Growth in the num-
ber of private hospitals followed by more competitive pres-
sure could lead hospitals, especially public hospitals, to focus 
on attracting more patients, giving rise to an increase in effi-
ciency, decrease in costs, and improvement in services.29,30 
Thus, hospitals could provide patients with higher quality, 
lower cost, and more satisfactory medical services, resulting 
in a decrease in the number of medical disputes.

On the other hand, the market mix of hospital ownership 
could increase the number of medical disputes via hospital 
competition. Unlike general markets, healthcare markets are 
characterized by information asymmetry.31,32 When facing 
fierce competition, hospitals might exploit this distinct fea-
ture to induce unnecessary services,33 leading to an increase 
in medical costs. Moreover, when the degree of competition 
increases, private hospitals tend to competitively equip with 
advanced medical devices to signal higher medical quality 
and attract patients. In response, public hospitals would be 
forced to enter the medical arms race,34 and a vicious circle 
would be created. The excessive devices would be costly, 
and the costs incurred would be transferred to patients, con-
sequently escalating medical cost while providing only 
limited improvement in medical quality.35 Moreover, pri-
vate hospitals might even diminish medical quality for cost 

control.36 The growth in private hospitals would aggravate 
this problem, since increasing competition leads to an 
increase in survival pressure, eventually giving rise to further 
reductions in medical quality. Therefore, the expansion of 
private hospitals followed by greater hospital competition 
could result in more medical disputes.

The second is the regulation mechanism. The effect of the 
market mix of hospital ownership on the number of medical 
disputes would vary according to the level of government 
regulation. The health services delivery system in China has 
been dominated by public hospitals since the country’s 
founding37,38; thus, the Chinese government has inherently 
limited experience regulating private hospitals. Further, 
unlike public hospitals, the authorities are unable to partici-
pate in the internal regulation of private hospitals, which can 
make management decisions independently.39 In this rela-
tively looser regulatory environment, it is easier for private 
hospitals than public hospitals to evade supervision and hide 
existing problems.40 Within a certain range, growth in the 
number of private hospitals would increase the prevalence of 
this phenomenon and exacerbate the market environment, 
leading to an increase in the number of medical disputes. 
However, when private hospital development reaches a cer-
tain level, the government would gradually strengthen its 
supervision and regulation of private hospitals, cleaning up 
the entire hospital market and decreasing the number of med-
ical disputes.

Data

Our study area is the Sichuan province, a southwestern prov-
ince in China (Figure 1a). The land area and GDP per capita 
of the province rank 5th and 21st among the 31 provinces of 
Mainland China, respectively, with a population of 83.02 
million in 2017.18,41 We choose Sichuan as our research area 
mainly due to data accessibility. All the hospitals (2171) in 
the 183 counties in Sichuan province during 2012 to 2015 
are included.

Figure 1b to d shows the great disparity in geography, 
demography, and economic development among the regions 
in Sichuan province. Eastern Sichuan features plains and 
dense population, while the features of western Sichuan are 
the opposite.35 In terms of economic development, GDP per 
capita is higher in central areas where the provincial capital 
(Chengdu city) is located, and it is relatively lower in the 
eastern and western areas.

Since private hospital development could be strongly 
associated with geographic, demographic, and economic fac-
tors within areas, there would be wide variations in private 
hospital development among regions in Sichuan. This pro-
vides us with a unique opportunity to explore the relationship 
between private hospital market shares and medical disputes. 
Figure 2b shows the private hospital development in the 
province during the study period, as well as the regional vari-
ation in private hospital distribution in 2015 (Figure 2a).
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We employ a hospital as our unit of analysis. There are 
two components to our data: hospital-level data and county-
level data. The hospital-level data are administrative data 
extracted from annual hospital reports provided by the Health 
Commission of Sichuan province, and they cover each hos-
pital’s basic and delivery information. A hospital’s basic 
information includes hospital ownership (public, private 
non-profit, and private for-profit), hospital level (primary, 
secondary, tertiary, and un-graded), whether general, and the 
total number of hospital beds; the delivery information 
includes the number of medical disputes and patient volume 
in the last year. The county-level data are from the statistical 
yearbook of Sichuan province, and include each county’s 
population, urbanization rate, and GDP per capita.

The data were included, imputed, and excluded as fol-
lows. First, all hospitals were included: a total of 7542 obser-
vations in Sichuan province during 2012 to 2015. Second, 
missing item values of patient volume, number of medical 
disputes, and number of hospital beds were imputed. The 
missing value of a certain hospital’s patient volume was 
imputed using that hospital’s mean value or the mean value 
of all hospitals across years. Missing medical dispute values 
were dealt with in the same way, except the median value 

was used instead of the mean; missing values for the total 
number of hospital beds were imputed using previous data. 
Third, we excluded observations with zero patient volume, 
as no medical disputes could arise in this situation. Our final 
dataset consists of 7366 observations from 2012 to 2015. To 
validate the robustness of our results, we listed the results 
excluding all incomplete observations and observations with 
zero patient volume; see Figures S1 and S2 and Tables S1 
and S2 in the Supplemental Appendix for details.

Variables

The outcome variable in this study is the number of medical 
disputes of one hospital in the last year. According to the 
Health Commission of Sichuan province, a medical dispute 
refers to a dispute between a patient (or the patient’s rela-
tives) and a hospital due to dissatisfaction with the medical 
services offered by the hospital; medical disputes are 
recorded by the patient’s registration of a complaint. Our 
measure would capture most of the medical disputes. 
However, only a dispute registered at the hospital would be 
recorded. For example, minor disputes (resolved in a timely 
manner or in private) may not be included in our dataset. 

Figure 1. Geographic position, topography, demography, and economic development of Sichuan Province, China, 2015.
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Thus, we are unable to estimate the unrecorded disputes, 
which are not shown in our measure.

Figure 3 shows the distribution of medical disputes in our 
dataset. This histogram illustrates that the distribution of 
medical disputes exhibits considerable variation: an 
extremely large number of hospitals have no medical dis-
putes, while some hospitals experience more than 10 dis-
putes annually. The histogram hints at the zero-inflation and 
overdispersion of the distribution of medical disputes.

The key independent variable of interest is the market mix 
of hospital ownership measured by the private hospital mar-
ket share. Following related studies, we use the administra-
tive county to define a hospital market.32,42-45 This allows 
identification of potential competitors in a county, and the 
area of each hospital market corresponds to the government 
regulation jurisdiction. Within each county, we calculate the 
private hospital market’s share of total medical expenses.19,38 
In the regression analysis, a set of covariables are controlled, 
including hospital characteristics, county characteristics, and 
year dummies.

Table 1 presents the detailed definitions and summary sta-
tistics of key variables. The average and standard deviation 
of the number of medical disputes are 3.180 and 9.535, 

respectively, demonstrating a considerable overdispersion in 
the raw data. The private hospital market share ranges from 
0 to 1, with average and standard deviations of 0.125 and 
0.100, respectively. Compared with the relatively smaller 
market share, the total number of private hospitals exceeds 
the public ones. The proportions of public, private non-profit, 
and private for-profit hospitals are 44.8%, 17.1%, and 38.1%, 
respectively. The majority (53.2%) of the hospitals are un-
graded, followed by secondary (25.3%), primary (15.2%), 
and tertiary (6.3%) hospitals. Among them, general hospitals 
account for 62.2% of the analyzed sample. There is an aver-
age of 168 hospital beds in our sample, while the average 
annual patient volume is 83 270 visits. As for regional eco-
nomic development, the average GDP per capita during the 
period is 41 999 Yuan. The proportion (45.7%) of urban resi-
dents is lower than the rural, while each county has an aver-
age population of 671 530.

Methods

As medical disputes have not been studied widely, we have 
no literature similar to our research problem as a reference in 
the selection of estimation models. Medical disputes are 
measured as nonnegative, integer-valued count data, with 
excessive zero values and overdispersion observed in the 
sample. Several regression models can be applied to model 
count data, including Poisson, negative binomial, zero-
inflated, and hurdle models.46,47 Although the negative 
binomial model relaxes the assumption required by the 
Poisson model that the conditional mean of a dependent 
variable equals its conditional variance (overdispersion, 
otherwise), neither of these can handle the zero-inflated 
problem. Considering the potential overdispersion and zero-
inflated problems in our data, as well as the superiority of 
interpretability compared with the zero-inflated model,48,49 
we referred to relevant research48-51 with similar types of data 
and finally selected the hurdle model for our study.

The hurdle model, the analog of a two-part model, has 
the following two parts in our study52: the hurdle part and 
the count part. The hurdle part models a right-censored 

Figure 2. Variation in private hospital market share across time 
and regions.

Figure 3. Frequency distribution of the number of medical 
disputes.
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dependent variable indicating hospitals with Disputes = 0 or 
Disputes > 0, where all values larger than 0 are fixed at 1. 
In the count part, once the hurdle is crossed (for observa-
tions with Disputes > 0), the truncated Poisson or negative 
binomial model is applied to model the left-truncated 
dependent variable, Disputes, which now has a strictly pos-
itive count. The extensive margins (zero vs nonzero) and 
intensive margins (how much if nonzero) are estimated 
separately as follows:
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where Disputesi is the number of medical disputes for hospi-
tal i. si is the private hospital market share. zi and xi represent 

a vector of covariates for the hurdle and count parts, respec-
tively. In this study, both parts were set to share the same 
covariates, including hospital characteristics, county charac-
teristics, and year dummies. γ and β are the vectors of coef-
ficients belonging to z and x, respectively. fzero is the 
probability density function of the hurdle part, typically 
modeled with a binary logit model (logistic regression). fcount 
is the counterpart of the count part, typically modeled with a 
left-truncated (Disputesi > 0) Poisson model or negative 
binomial model.

In this study, the logit model is selected to specify the 
hurdle part (fzero), and the left-truncated negative binomial 
model is chosen to specify the count part (fcount). Specification 
tests between the Poisson, negative binomial, Poisson hur-
dle, and negative binomial hurdle models were conducted to 
select the most appropriate model. The Vuong test53 was 
applied to the examination between the non-nested models 
(i.e., the Poisson and Poisson hurdle models), where a posi-
tive significant statistic was set to support hurdle model. The 

Table 1. Definitions and Summary Statistics of Key Variables.

Variables Definition Mean SD Proportion Max Min

Dependent variable
Number of medical disputes Number of disputes between 

patients (or their relatives) and 
hospitals

3.18 9.54 — 225 0

Main explanatory variables
Private hospital market share Hospital market privatization 

degree
0.13 0.10 1 0

Hospital characteristics
Hospital ownership 0 = public, 1 = private non-profit, 

2 = private for-profit
 

Public 3298 — 44.77 — —
Private non-profit 1263 — 17.15 — —
Private for-profit 2805 — 38.08 — —
Hospital level 0 = primary, 1 = secondary, 

2 = tertiary, 9 = un-graded
 

Primary 1119 — 15.19 — —
Secondary 1866 — 25.33 — —
Tertiary 464 — 6.30 — —
Un-graded 3917 — 53.18 — —
Whether general 0 = no, 1 = yes 4585 — 62.25 — —
Total number of hospital beds Number of beds within a hospital 167.97 290.16 — 4686 0
Patient volume (10 000) Patient volume for a hospital 8.33 21.77 — 4 712 391 1
County characteristics
GDP per capita (Yuan) Gross domestic product per 

capita for a county
41 998.50 22 805.52 — 121 500 6904.53

Urbanization rate (%) Proportion of total urban 
population for a county

45.72 27.77 — 100 4.59

Population (10 000) Total population for a county 67.15 33.82 — 172.51 2.60
Dummy variable
Year Dummy variables  
Observations Sample size (7366)  

Note. (1) All the categorical variables use the “0” as reference group in the regression analysis. (2) Unless otherwise indicated, data are expressed as 
weighted numbers (percentages) within the variables. Estimated counts were rounded to the nearest unit, and thus totals across categories may differ 
from the calculated sums.
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likelihood ratio (LR) test was applied to compare the nested 
models (i.e., the Poisson and negative binomial models). 
Figure 4 shows the specification tests’ results.

Therefore, the hurdle part targets the probability of the 
occurrence of medical disputes in a hospital, while the count 
part models the mean number of medical disputes for hospi-
tals with medical disputes.

Clustered standard errors54 (at the county level) are 
reported in this study. All analyses are conducted using R 
3.5.1.

Results

Association of Market Mix of Hospital Ownership 
With Medical Disputes

The Lowess curves are first used to examine the relationship 
between medical disputes and the private hospital market 
share.55 Although the curves are unadjusted for control 
variables, Figure 5 illustrates important features of the 
relationship.a Figure 5a illustrates the Lowess curve of the 
mean probability of medical dispute occurrence against pri-
vate hospital market share (for all observations), which hints 
at an approximately linear relationship between the two. 
Figure 5b shows the Lowess curve of the mean number of 
medical disputes against private hospital market share (for 
those observations with dispute occurrence), illustrating a 
nonlinear (more precisely, quadratic) relationship.

The Lowess curves imply that the independent variable of 
private hospital market share should be added to the hurdle 
part (logistic regression) in a linear form, while it should be 
added to the count part (negative binomial regression for 
those observations with dispute occurrence) in a quadratic 
form.

Table 2 reports the estimations using the negative bino-
mial hurdle model. In the count part (negative binomial 
regression for those observations with medical disputes), the 
coefficients of both the private hospital market share and its 
quadratic term are statistically significant at the 5% level. 
The positive coefficient of the linear term and the negative 
coefficient of the quadratic term indicate that for hospitals 
with medical disputes there is an inverted U-shaped relation-
ship between private hospital market share and the number 
of medical disputes. Moving to the parabolic curve, the 
inflection point lies at 0.231 [−1.56/(−3.373*2)], which rep-
resents the worst case for medical disputes. The results sug-
gest that for hospitals with medical disputes, as the private 
hospital market share increases, the number of medical dis-
putes initially rises, but begins to decline after reaching the 
peak value at a private hospital market share of 0.231. 
However, in the hurdle part (logistic regression), we found 
no significant relationship between the private hospital mar-
ket share and the probability of medical dispute occurrence.

In terms of the other covariables, for the count part—that 
is, parameter estimates conditional on a hospital with at least 
one dispute—the mean number of medical disputes for a 

Figure 4. Specification tests.
Note. (1) The Negbin model represents a negative binomial model. (2) ***P < .001. (3) LR test = likelihood ratio test.
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secondary and tertiary hospital are 1.808 [exp(0.592)] and 
1.806 [exp(0.591)] times that of a primary hospital, respec-
tively. General hospitals tend to experience more disputes 
than specialized hospitals (RR = 1.240). More hospital beds 

and greater patient volume are significantly associated 
with more medical disputes. Lastly, there are no significant 
differences associated with hospital ownership or county 
characteristics.

Figure 5. Lowess curve of medical disputes against private hospital market share.

Table 2. Negative Binomial Hurdle Model Results.

Variables

Hurdle model

Negative binomial regression Logistic regression

Private hospital market share 1.56** [0.15, 2.97] −0.12 [−1.42, 1.17]
Private hospital market share square −3.37** [−6.43, −0.32] —
Hospital ownership
 Public (reference)  
 Private non-profit −0.05 [−0.31, 0.21] −0.01 [−0.40, 0.39]
 Private for-profit 0.30 [−0.10, 0.71] 0.13 [−0.21, 0.48]
Hospital level
 Primary (reference)  
 Secondary 0.59*** [0.28, 0.90] 0.89*** [0.55, 1.23]
 Tertiary 0.59*** [0.23, 0.96] 0.73** [0.05, 1.40]
 Un-graded 0.27 [−0.10, 0.64] −0.10 [−0.42, 0.21]
Whether general
 No (reference)  
 Yes 0.22*** [0.08, 0.35] −0.01 [−0.23, 0.21]
Total number of hospital beds 0.00*** [0.00, 0.00] 0.00*** [0.00, 0.00]
Patient volume (log) 0.42*** [0.31, 0.52] 0.81*** [0.67, 0.95]
GDP per capita (log) 0.11 [−0.08, 0.30] 0.34** [0.03, 0.65]
Urbanization rate (%) 0.00 [−0.00, 0.01] 0.00 [−0.01, 0.01]
Population (10 000) 0.00 [−0.00, 0.00] 0.00 [−0.00, 0.00]
Year dummies Yes Yes
N 7366 7366

Note. (1) GDP is adjusted for inflation rates, and measured in 2015 RMB. (2) The 95% confidence intervals calculated by clustered standard errors (at the 
county level) are shown in brackets.
**P < .05. ***P < .001.
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For the hurdle part, the expected odds ratio (OR) of a 
secondary and a tertiary hospital with dispute occurrence are 
2.430 [exp(0.888)] and 2.065 [exp(0.725)] times that of a 
primary hospital, respectively. More hospital beds, greater 
patient volume, and higher GDP per capita are significantly 
associated with a higher likelihood of medical dispute occur-
rence. There are no significant differences associated with 
other hospital features or county characteristics.

Competition Mechanism Analysis

As mentioned in the introduction, two possible mechanisms 
are proposed to summarize how the growth in the private 
hospital market share affects medical disputes: competition 
and regulation. In this section, we aim to verify how the com-
petition mechanism works.

Figure 6 illustrates the discrepancy in the private hospital 
market share coefficients (linear and quadratic terms) for the 
count part of the hurdle model between the basic model and 
a model that further controls for the Herfindahl-Hirschman 
index (HHI), which is commonly used to measure the 
degree of hospital competition.b The red and blue curves in 
Figure 6a show, conditioned on the other covariables, the 
effect of the private hospital market share on the number of 
medical disputes in the basic model and in the model that 
further controls for the degree of competition, respectively. 
Figure 6b shows the variation in the first-order derivative 

(marginal effect) of both the linear and quadratic private hos-
pital market share terms according to changes in the private 
hospital market share. We also added the interaction of the 
market mix and HHI into the hurdle model to explore whether 
there is any modification effect. However, the interaction is 
statistically insignificant. We do not report the results here 
due to space limitation.

The likelihood ratio test between the basic model and the 
model controlling competition shows that there is statistical 
significance between the two models, as shown in Table 3. 
The results show that after controlling for competition (so 
that the increase in private hospital market share does not 
lead to increased hospital competition), in the inverted 
U-shaped relationship between the private hospital market 
share and number of medical disputes, the rising part of the 
concave curve rises faster, while the falling part falls more 
slowly. This implies that competition plays a protective role 
in the effect of private hospital market share on the number 
of medical disputes: competition could hinder the number 
increase and facilitate a more rapid drop. Besides, adding  
the competition variable to the basic model would shift the 
inflection point of the concave curve to the right, which 
means the number of disputes would begin to decline with a 
higher private hospital market share.

The following analyses are conducted to further explore 
whether hospitals would compete with each other by improv-
ing medical quality when there is growth in the private hos-
pital market share. Figure 7a and b illustrates the discrepancy 
in the private hospital market share coefficients for the count 
part of the hurdle model between the basic model and the 
model that further controls for medical quality.c The two 
parts in Figure 7 are similar to those in Figure 6. The results 
show that there are slight differences in the concave curve 
and marginal effect between the basic model and the model 
controlling for medical quality, which implies that medical 
quality plays an insignificant role in the effect of the private 
hospital market share on the number of medical disputes. 
The likelihood ratio test shows that there is statistical insig-
nificance between the two models, as shown in Table 3.

Robustness Tests

In our main regression analysis, the private hospital market 
share of patient expenses is selected to measure the market 
mix of hospital ownership. To test the robustness of this mea-
surement, we alternatively calculate the private hospital mar-
ket share based on the total number of hospital beds and 
patient volume. Furthermore, to test the sensitivity to a differ-
ent approach to defining the hospital market, we alternatively 
use the fixed radius approach of 15 miles56 to redefine the 
hospital market. As a further robustness check, to determine 
whether the outliers would significantly affect our overall 
results, we excluded outliers with more than 50 disputes.

Table 4 reports the results of the robustness tests. The 
results are similar to our main regression results in terms of 

Figure 6. Discrepancy in the private hospital market share 
coefficients between the basic model and the model controlling 
for competition.
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signs, inflection points, and statistical significance of the 
coefficient estimates, indicating the robustness of our results.

Discussion

In this study, we employ a negative binomial hurdle model 
to explore the relationship between the market mix of hospi-
tal ownership and medical disputes. The empirical results 
show that for hospitals with medical disputes, the private 
hospital market share has an inverted U-shaped relationship 
with the number of medical disputes. The number of medical 
disputes reaches the peak value at a private hospital market 
share of 0.231.

For hospitals with disputes, there is a positive correlation 
between the private hospital market share and the number of 
medical disputes at a relatively low level of private hospital 
market share. These results may be related to the survival 
dilemma of private hospitals at that stage. When the private 

sector in the hospital market is weak, such as in the early 
stage of the new round of national health reforms in China, 
private hospitals are generally characterized by small scale, 
weak physician and medical equipment resources, and a 
majority of specialty hospitals.57,58 Therefore, compared with 
public hospitals, private hospitals have more difficulty 
attracting patients, making their survival more difficult. 
Given the pressure of survival, they may conduct undesirable 
activities that generate immediate benefits to keep the hospi-
tals operating. These undesirable activities consist of three 
primary types: decreasing hospital costs, attracting more 
patients, and increasing patients’ medical expenses. 
Specifically, they may simplify medical services to decrease 
hospital costs, exploit misleading propaganda to attract more 
patients, and induce patients’ demand for healthcare, which 
are the major causes of medical disputes.1,7,59 Due to loose 
government regulations at this stage, private hospitals could 
engage in these activities effortlessly.

Although competition plays a protective role in the effect 
of the private hospital market share on the number of medi-
cal disputes, the competition mechanism does not dominate 
at this stage. The undesirable actions described above are 
attributed to the weakness and loose regulation of private 
hospitals. While growth in the private hospital market share 
fuels competition, more unregulated weak private hospitals 
are introduced to the market, which could result in the preva-
lence of undesirable actions. This would exacerbate the mar-
ket environment and induce hospitals with disputes to engage 
in more of these actions, ultimately increasing the number of 
medical disputes.

When the private hospital market share reaches a certain 
level, the government will begin to pay attention to the pri-
vate hospital market sector and will gradually strengthen 
supervision and regulation, rectifying the undesirable actions 
mentioned above. At this point, the vicious circle would be 
broken and the role of competition may begin to dominate in 
hospital markets, resulting in hospitals providing more satis-
factory medical services as the private hospital market grows. 
Meanwhile, to attract more patients in the future, hospitals, 
especially private hospitals, must emphasize building their 
market reputation and obtain feedback from patients. 
Therefore, the private hospital market share is negatively 
correlated with the number of medical disputes at this stage.

The results of analyzing the competition mechanism show 
that the effect of the market mix of hospital ownership on the 
number of medical disputes is partly explained by hospital 

Table 3. Likelihood Ratio Tests Results.

Df Log-likelihood Chi-squared

Basic model versus model controlling competition 3 −17.7 35.33***
Basic model versus model controlling medical quality 2 −1.8 3.65

Note. (1) Df = degrees of freedom. (2) Log-likelihood means the log-likelihood of the basic model minus that of the model controlling competition or 
medical quality.
***P < .001.

Figure 7. Discrepancy in the private hospital market share 
coefficients between the basic model and the model controlling 
for medical quality.



Lan and Pan 11

competition. The statistical significanced of both the linear 
and quadratic terms of private hospital market share in the 
count part of the analysis after controlling for competition 
implies that the effect of the market mix of hospital owner-
ship on the number of medical disputes is not achieved only 
through the competition mechanism. The remaining effect 
after controlling for hospital competition is likely to be 
achieved through reform of the entire healthcare delivery 
system, which is induced by the introduction of market mix 
of hospital ownership.60 Interestingly, we also find that com-
petition plays a protective role in the effect of the market mix 
of hospital ownership on the number of medical disputes. It 
alleviates the negative effect of introducing private hospitals 
and strengthens the positive effect, which means that the 
market mix of hospital ownership can improve the health 
services delivery system’s performance through hospital 
competition. Therefore, we suggest that while authorities 
are encouraging more private hospitals to enter the hospital 
market, a better policy environment should be designed to 
facilitate well-ordered competition. Further, the results also 
support encouraging new private hospitals rather than priva-
tizing existing public hospitals in China. Compared with 
privatizing public hospitals, encouraging new private hospi-
tals would intensify both the competition and private hospi-
tal market share. Thus the change in disputes, which shows 
its better attribute, would result from the two components.

Moreover, the results of the analysis of medical quality 
show that quality plays an insignificant role in the effect of 
the private hospital market share on the number of medical 

disputes. This implies that, currently, private hospitals sel-
dom compete with other hospitals through medical quality. 
According to the 2018 Health Statistical Yearbook of China, 
nearly 90% of tertiary hospitals are state-owned; private hos-
pitals are primarily low-level hospitals.18 The condition of 
patients in private hospitals is generally modest, and they are 
not particularly sensitive to medical quality. Thus, private 
hospitals lack motivation to improve medical quality. What 
is more, better quality usually leads to higher costs, which 
are not conducive to the ability of private hospitals to attract 
lower- and middle-income patients.61 Our findings are some-
what different from those of previous researchers, such as 
Liu et al1 who find that medical quality is correlated with 
dental disputes. There are two possible reasons for the differ-
ence. First, as we discussed above, the medical quality of 
hospitals may be not an intermediate variable in the causal 
path of the influence of private hospital market share on 
medical disputes. Second, inpatient mortality was employed 
as a proxy of medical quality in our study, and it might not 
comprehensively reflect all dimensions of quality. In con-
trast, Liu et al1 captured medical quality more comprehen-
sively, including communication, patients’ expectations, 
complications, and treatment failure. When facing competi-
tion, hospitals may improve quality dimensions that are eas-
ily observed and understood by patients,62,63 which could 
lead to the difference in the findings of the two studies.

Another difference in findings between our study and 
those of previous researchers is that Tucker et al6 found that 
the pursuit of profits systematically erodes patient-physician 

Table 4. Robustness Test Results.

Variables

Hurdle model

Negative binomial regression Logistic regression

Private hospital market share (calculated by total number of hospital beds) 1.48** [0.21, 2.75] 0.17 [−0.66, 0.99]
Private market share square (calculated by total number of hospital beds) −2.17* [−4.47, 0.14] —
Other control variables Yes  
N 7366  
Private hospital market share (calculated by patient volume) 1.34* [−0.05, 2.72] −0.55 [−1.71, 0.61]
Private market share square (calculated by patient volume) −2.21** [−4.40, −0.03] —
Other control variables Yes  
N 7366  
Private hospital market share (hospital market defined by the fixed radius 

approach, 15miles)
0.97 [−0.20, 2.14] 0.31 [−0.39, 0.10]

Private market share square (hospital market defined by the fixed radius 
approach, 15 miles)

−1.76** [−3.35, −0.18] —

Other control variables Yes  
N 7366  
Private market share (outliers with more than 50 disputes excluded) 0.98* [−0.17, 2.13] −1.25 [−1.42, 1.17]
Private market share square (outliers with more than 50 disputes excluded) −2.35** [−4.49, −0.21] —
Other control variables Yes  
N 7313  

Note. (1) GDP is adjusted for inflation rates and measured in 2015 RMB. (2) Other control variables include the following: hospital ownership and level, 
whether general, total number of hospital beds, patient volume, GDP per capita, urbanization rate, population and year dummies. (3) The 95% confidence 
intervals calculated by clustered standard errors (at the county level) are shown in brackets.
*P < .1. **P < .05.
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trust, leading to a difference in the number of medical  
disputes between different hospital ownerships, while the 
differences between the coefficients of different hospital 
ownerships are insignificant in our study. Tucker et al6 con-
ducted qualitative research and mainly focused on patient-
physician trust. However, there are many factors affecting 
the difference in the number of medical disputes between 
public and private hospitals, such as waiting time, hospital 
environment, and physicians’ attitudes, which could lead to 
the difference between our findings and theirs.

We recognize that this study has several limitations. First, 
the analysis strategy used in this study cannot completely 
solve the endogeneity problem. There are potential omitted 
variables, such as social mood and local governance, which 
would affect both the independent and dependent variables. 
Second, self-selection bias does exist in our study, and we 
cannot correct it due to lack of individual information. 
However, for our key independent variable of private hospi-
tal market share, we believe that self-selection bias would 
not have a sizable influence on the coefficient estimation. 
The private hospital market share is a market-level rather 
than facility-level attribute. Given the disease spectrum, hos-
pital characteristics, and hospital market characteristics, it is 
reasonable for us to assume that patients who constitute the 
private hospital market share in various hospital markets 
have insignificant differences in their conditions. For exam-
ple, the private hospital market share in both markets A and 
B is 30%—if, private hospitals in market A mainly have 
patients with severe diseases, it is unlikely that private hospi-
tals in market B would have patients with opposite cases. 
Thus, we believe that the self-selection bias would not have 
a significant impact on our main conclusions. Third, we sug-
gest encouraging new private hospitals in China rather than 
privatizing existing public hospitals. For this policy pro-
posal, we did not validate the rationale directly, for example, 
through direct comparison of the difference in the impacts of 
new private hospitals in the hospital market and privatization 
of public hospitals on medical disputes. This is mainly 
because privatization of public hospitals is very rare in our 
dataset. This defect impairs the strength of the evidence for 
our policy proposal.

Conclusion

To enhance healthcare services’ supply and fuel hospital 
competition, a series of policies have been implemented in 
China since 2009 to encourage private hospitals. Our study 
demonstrates that, for hospitals with medical disputes, the 
private hospital market share has an inverted U-shaped asso-
ciation with the number of medical disputes. Further analysis 
shows that competition plays a protective role in the effect of 
the private hospital market share on the number of medical 
disputes: competition could hinder the number increase 
and facilitate a more rapid drop. The findings support 

encouraging new private hospitals rather than privatizing 
existing public hospitals in China, providing important pol-
icy implications for ongoing discussions on the reform of the 
market mix of hospital ownership.

Acknowledgments

The authors would also like to thank Chu Chen, Qingping Xue, 
Qingling Jiang, Ting Chen, Liyong Lu, and Yifan Hu from Sichuan 
University for their valuable suggestions. The authors are respon-
sible for all remaining errors.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: The 
authors would like to thank the National Natural Science Foundation 
of China (Grant No. 71870412 and 72074163), Ministry of 
Education of China (Grant No. 18YJA790062), Sichuan Science 
and Technology Program (Grant No. 2019JDR0159), Sichuan 
University (Grant No. 2018hhf-27 and SKSYL201811), China 
Medical Board (Grant No. 17-276), and Chengdu Federation of 
Social Science Association (Grant No. ZZ05) for their financial 
support.

ORCID iDs

Tianjiao Lan  https://orcid.org/0000-0003-4373-3477

Jay Pan  https://orcid.org/0000-0001-9501-1535

Supplemental Material

Supplemental material for this article is available online.

Notes

a. We drop the observations with private hospital market share 
equaling 1 (n = 8), since there is no observation between 0.6 
and 1 for this variable and including them would cause an out-
lier in Lowess scatter plot.

b. Herfindahl-Hirschman Index (HHI) is selected to measure 
the hospital competition.64,65 The calculation formula is:  

HHI
R

R
hm

h

n
hm

m

= 







=
∑
1

2

. Where Rhm  refers to the hospital h ‘s  
patient expenses in market m , while Rm  the sum of patient 
expenses of all hospitals in market m . Geopolitical boundar-
ies approach is used to define the hospital market. Following 
theory and findings of Yang et al,20 we add both linear and 
quadratic terms of HHI to hurdle part and count part in basic 
model.

c. Inpatient mortality66 is selected to measure the hospital medi-
cal quality, defined as the proportion of death toll among inpa-
tient discharges annually. After imputing the missing items by 
the way same as the patient volume, the linear term of inpa-
tient mortality is added to hurdle part and count part in basic 
model.

https://orcid.org/0000-0003-4373-3477
https://orcid.org/0000-0001-9501-1535
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d. The coefficients for linear and quadratic terms of private hos-
pital market share are significant at 5% level with P -values 
calculated by clustered standard error. Due to the space limita-
tion, the regression analysis results that control the competi-
tion are not reported in the paper, but available upon request.
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